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FILTERING SUBSCRIBER TRAFFIC TO 
PREVENT DENIAL-OF-SERVICE ATTACKS 

FIELD OF THE INVENTION 

The present invention relates to the ?eld of network 
security. More speci?cally, the invention relates to a method 
and device for preventing denial of service attacks originat 
ing from subscribers of Internet service. 

BACKGROUND 

Communication is the cornerstone of business and per 
sonal relationships. Today, people in of?ces and homes do a 
great deal of communicating over computer networks and 
expect such communication to be reliable and their data 
secure. Therefore, network security has become a major 
concern for Internet Service Providers (ISPs) and company 
network administrators. Network security seeks to prevent 
hackers from attacking a network and disrupting the ?ow of 
communication, productivity, and overall service. 

Hacker is a slang term used to refer to individuals who 
attack or gain unauthorized access to computer systems for 
the purpose of manipulating and/or stealing data and/or 
disrupting the ?ow of data in and out of a network. Hacking 
can occur from within or from outside the network being 
hacked and requires knowledge of how a network is orga 
nized. 

Network communication is best explained by using the 
International Organization for Standardization (ISO) stan 
dard referred to as Open System Interconnection (OSI). OSI 
is a standard for worldwide communications that de?nes a 
networking framework for implementing protocols in seven 
layers. Its purpose is to guide product implementers so that 
their products will consistently work with other products. 

The OSI seven layers are as follows: Application Layer 7, 
Presentation Layer 6, Session Layer 5, Transport Layer 4, 
Network Layer 3, Data Link Layer 2, and Physical Layer 1. 
For example, a Local Area Network (LAN) connected to a 
subscriber network by an Ethernet switch is considered to be 
in the Network Layer 3. The Data Link Layer 2 includes two 
sub layers, a Logical Link Control (LLC) layer and Media 
Access Control (MAC) layer. The MAC layer interfaces 
directly with the network media such as Ethernet switches, 
routers, or subscriber access devices through a MAC 
address. A MAC address is a hardware address that uniquely 
identi?es each node or device on a network as compared to 
an Internet Protocol (IP) address that is a virtual identi?er of 
a user or computer on a Transmission Control Protocol/ 

Internet Protocol (TCP/IP) network. These addresses and 
other transmission information are found in network packets 
sent and received by network users. 

FIG. 1 shows typical network packet protocol ?elds. The 
protocol address space 102 speci?es the type of protocol or 
packet type, such as IP. The operation code 104 speci?es 
whether the packet is an ARP request packet or an ARP reply 
packet. The hardware address of the sender 106 and the 
protocol address of the sender 108 are the sender’s MAC 
address and IP address, respectively. An IP address is an 
identi?er for a computer or device on a Transmission 

Control Protocol/Internet Protocol (TCP/IP) network. Net 
works using the TCP/IP protocols route packets based on the 
IP address of the destination. The protocol address of the 
target 112 is the destination IP address of the machine the 
sender is trying to contact. Because the purpose of an ARP 
request packet is to resolve the target MAC address, the 
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2 
hardware address of the target 110 is unde?ned in a request 
packet and would only be de?ned in an ARP response 
packet. 

Routers and switches are the typical devices for handling 
packet transmission into and out of networks. A router is a 
device or, in some cases software, that determines the next 
network point to which a packet should be forwarded toward 
its destination. This device is also called a gateway and it 
serves as the entrance into the network. A router is connected 
to at least two networks and decides which way to send each 
packet based on its current understanding of the state of the 
networks it is connected to. A switch is a device that ?lters 
and forwards packets to LAN segments and supports any 
packet protocol (e.g., ARP or IP). Generally, a switch 
includes the function of a router, which creates and main 
tains a routing or forwarding table of the available routes and 
their conditions for correctly forwarding packets. Many 
attacks are designed to take advantage of these gateway 
functions. 

Firewall systems are the most common defense to combat 
unauthorized access to or from a network. Firewalls can be 

implemented in both hardware and software, or combination 
of both. All messages entering or leaving the network pass 
through the ?rewall, which examines each message and 
blocks those that do not meet the speci?ed security criteria. 
A few common ?rewall techniques are packet ?ltering and 
using a proxy server. Proxy servers intercept all messages 
entering and leaving the network and effectively hide the 
true network addresses of users behind the ?rewall, thus 
keeping an outside attacker from misappropriating a user’s 
IP address. Packet ?ltering examines each packet entering or 
leaving the network and accepts or rejects it based on 
user-de?ned rules. Packet ?ltering is fairly effective and 
transparent to users, but it is dif?cult to con?gure and 
susceptible to IP spoo?ng. IP spoo?ng is one technique used 
to gain unauthorized access to computers, whereby the 
intruder sends messages to a computer with an IP address 
indicating that the message is coming from a trusted host. To 
engage in IP spoo?ng, a hacker must ?nd an IP address of 
a trusted ho st and then modify the packet header information 
so that it appears that the packets are coming from that host. 
Consequently the packets are erroneously transmitted cre 
ating a gap in network security. 

FIG. 2 shows a common method of network ingress 
?ltering. As discussed above, packet ?ltering is a common 
?rewall technique to prevent unauthorized access to or from 
a network. In this method, a provider assigns a user IP 
address from a range of available IP addresses and records 
what IP address is assigned to which user (step 202). The 
provider gateway waits for the arrival of a new packet from 
the user (step 204). When a new packet arrives at the 
gateway device the source IP address of the user packet is 
extracted (step 206). If the source IP address of the packet 
resides within the provider’s assigned range of IP addresses 
(step 208), the packet is forwarded towards its destination 
(step 212). If the source IP address of the packet does not 
reside within the provider’s assigned range of IP addresses 
(step 208), the packet is discarded (step 210). Although this 
method prevents an attack using forged source IP addresses 
that do not conform to the ingress ?ltering rules, it does not 
prevent against ?ooding attacks that originate from valid IP 
addresses using a spoofed MAC address. A ?ooding attack 
is an excessive transmission of packet tra?ic that results in 
the denial of service due to an excessive consumption of 
provider network resources. 

Approaches to network security often depend on what 
type of IP address lease scheme an Internet service provider 
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employs. An Internet service provider (provider) can offer 
tWo types of IP addresses to its users, a static IP address and 
a dynamic IP address. In either case the provider has a ?xed 
range of valid IP addresses it can offer. In the case of a static 
IP address, a provider Will assign or lease, for a mutually 
agreed upon term, a ?xed IP address. This alloWs a user to 
register a domain name and have the name associated With 
its ?xed IP address. Alternatively, the provider may dynami 
cally assign an IP address to the user by using a Dynamic 
Host Con?guration Protocol (DHCP) server. In this case, the 
DHCP server assigns an IP address from the provider’s valid 
range of IP addresses each time the user logs-on to the 
provider netWork by sending a DCHP request packet. Ide 
ally, in either case, only one IP address is assigned per user 
MAC address. An issue arises in the dynamic case, hoWever, 
When a user forges or spoofs a MAC address Within the IP 
address request. When done repeatedly, this attack causes 
the DHCP server to assign all its available IP addresses to 
?ctitious MAC addresses leaving none available for legiti 
mate users. 

FIGS. 3A and 3B illustrate current methods of handling 
spoofed MAC and IP addresses in the case of a dynamically 
assigned IP address. These methods are implemented by a 
DHCP relay agent coupled to a DHCP server. The server 
determines if assigning an IP address is appropriate and 
updates the database if necessary. The database contains IP 
address, MAC address, and remote identi?cation (ID). 
Remote ID is a ?eld that identi?es the remote host or user 
and might be a caller ID, modem ID, or user name prompted 
for by a remote access server. 

FIG. 3A shoWs a method of preventing a DHCP exhaus 
tion attack by spoofed MAC addresses. A DHCP exhaustion 
attack consists of a hacker spoo?ng MAC addresses Within 
individual DHCP request packets until the server has 
assigned all available IP addresses. As shoWn in FIG. 3A, a 
neW connection, or more speci?cally an IP address, is 
requested from the DCHP server (step 302). Once the 
request packet has been received, the DHCP server extracts 
the MAC address from Within the DHCP request and checks 
to see if the MAC address is already associated With the 
remote ID in the database (step 304). If the MAC address is 
already associated With the remote ID, the DHCP server 
re-olfers the same IP address that is in the lease database 
(step 306). If the MAC address is not associated With a 
remote ID, the DHCP server veri?es (step 304) that the 
number of IP addresses has not been exceeded for this 
subscriber before assigning a neW lease (step 308). 

FIG. 3B illustrates a current method of an edge device 
dealing With forged IP addresses by implementing a DHCP 
relay agent. After the DHCP server assigns an IP address to 
the user and creates a remote ID entry (step 310), the edge 
device receives packets from the user, extracts source and 
destination information, and accesses the database (step 
312). The edge device checks to see if the source IP address 
Within the packet transmitted by the user is associated With 
the remote ID (step 314). If the IP address is not associated 
With the remote ID the edge device discards the packets 
accordingly (step 316). If the IP address is associated With 
the remote ID then the packets are forWarded toWard their 
destination (step 318). 

HoWever, neither of the methods discussed above address 
a denial of service attack created by spoofed source MAC 
addresses in a layer 2 netWork after a static or dynamic IP 
address has been assigned. A spoofed MAC address is 
harmless in a layer 3 netWork because the MAC address is 
not seen beyond the ?rst hop router. HoWever, in a layer 2 
based netWork, spoofed MAC addresses may cause incorrect 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
forWarding decisions and over?oWs in the forWarding tables 
on the provider’s sWitches and bridges. 

SUMMARY OF THE INVENTION 

A netWork edge device is con?gured for preventing a 
denial of service attack by using destination information 
contained Within netWork packets and address lease infor 
mation of subscribers. In one embodiment of the present 
method, subscriber address lease information, including a 
MAC address and an IP address, is stored in a database 
coupled to the netWork edge device When an address lease 
is associated With the subscriber. When the packet data is 
received at the netWork edge device, the address information 
contained Within the packets purportedly transmitted by the 
subscriber is compared to address lease information associ 
ated With the subscriber. The packets are forWarded if the 
source address information from the packets, including 
source MAC and IP addresses, corresponds to address lease 
information associated With the subscriber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs typical netWork packet protocol ?elds. 
FIG. 2 shoWs a common method of netWork ingress 

?ltering. 
FIG. 3A shoWs a method of preventing a DHCP exhaus 

tion attack by spoofed MAC addresses. 
FIG. 3B illustrates a current method of a DHCP relay 

agent handling a forged IP address. 
FIG. 4 illustrates a subscriber access network including an 

edge device Where an embodiment of the present invention 
resides. 

FIG. 5 is an example of a database table containing 
address lease information according to an embodiment of 
the present invention. 

FIG. 6 illustrates one embodiment of the present inven 
tion, as executed in a netWork edge device running a DHCP 
relay agent, for ?ltering and handling subscriber netWork 
packets coming from a dynamically assigned IP address. 

FIG. 7 shoWs another embodiment of the present inven 
tion When the subscriber IP address is a static IP address 
assigned by the provider. 

FIG. 8 illustrates a high-level softWare architecture for 
one embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 4 illustrates a subscriber access netWork 400 includ 
ing subscriber personal computers (PCs) 402 and their 
connectivity to the Internet 420. Subscriber PCs 402 trans 
mit IP tra?ic destined for the Internet 420 through the 
corresponding access devices 404 and up the subscriber 
access links 406 to the edge device 410. In varying embodi 
ments, access devices 404 can be any such device that 
establishes IP over Ethernet or Point-to-Point Protocol over 

Ethernet (PPPoE) traf?c, such as an Asynchronous Digital 
Subscriber Line (ADSL), cable or dial-up modem. After 
receiving data from the access devices 404 through sub 
scriber links 406, the edge device 410 then forWards the IP 
tra?ic along netWork uplinks 412, through the provider 
netWork 414 and the Ethernet sWitch 416 to the Internet 420. 
Traf?c that originates from a subscriber PC 402 destined for 
another one of the subscriber PCs 402 is ?ltered at edge 
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device 410 and transmitted doWn the appropriate one of the 
subscriber access links 406 associated With the destination 
subscriber PC 402. 
The edge device 410 contains software and hardWare for 

executing the method of the present invention including 
functions relating to managing subscriber IP leases and 
?ltering incoming IP tra?ic. The edge device includes net 
Work ports associated With subscriber links 406 and netWork 
uplinks 412. 

Filtering incoming IP traf?c includes comparing source 
information contained Within a netWork packet to address 
lease information for subscribers using subscriber PCs 402 
and forWarding those of the packets if source address 
information from the packets, including source MAC and IP 
addresses, corresponds to address lease information associ 
ated With the subscriber. In an exemplary embodiment, the 
hardWare in edge device 410 is an Ethernet sWitching chip 
including supporting components knoWn in the art. In other 
embodiments the edge device may be based on an Applica 
tion Speci?c Integrated Circuit (ASIC) con?gured to 
execute the present methods or on a suitably programmed 
PC or similar computer. 

The database 408 includes subscriber information that is 
used by netWork devices, such as the edge device 410 and 
subscriber netWork server 418, to manage and maintain 
address leases. Subscriber information is made up of address 
lease information such as MAC addresses, their associated 
ports on the edge device, and subscriber IP addresses. In one 
embodiment, the database 40811 is located at (or communi 
catively coupled With) the edge device 410. Alternatively, 
the database may be located at 40819 and communicatively 
coupled to the subscriber network server 418. In this latter 
embodiment, the edge device 410 accesses the database 
40819 through the provider netWork 414. In another embodi 
ment, a plurality of databases, such as 40811 and 408b, are 
con?gured such that each can serve as a backup for the other. 
The databases 40811 or 4081) can be located on any type of 
memory or storage device used in the art, such as DRAM, 
compact ?ash, hard disk drive or any combination thereof. 

The subscriber address lease information is used by the 
edge device 410 to manage address leases and ?lter incom 
ing IP tra?ic. Static or dynamic IP address assignment 
determines When the address lease information is stored. For 
the static case, the address lease is assigned and the infor 
mation stored When the ?xed IP address is assigned. In the 
case of a dynamically assigned IP address, the address lease 
is assigned and the information stored each time a subscriber 
PC 402 negotiates a connection With the subscriber netWork 
server 418 or more speci?cally With a Dynamic Host Con 
?guration Protocol (DHCP) server. 

FIG. 5 is an example of a database table 500 containing 
address lease information according to an embodiment of 
the present invention. Column 502 shoWs port 1 through port 
n, Where n represents the number of ports of the edge device, 
each port corresponding to a subscriber access link as 
discussed above With respect to FIG. 4. Column 504 con 
tains associated MAC addresses and column 506 contains 
associated IP addresses. An association is made for each 
element in every roW. For example, in roW 508, port 1 is 
associated With MAC address 1 and IP address 1. 

In an exemplary embodiment of the present invention, the 
IP and MAC addresses are learned through a DHCP 
exchange betWeen client and server. In various embodi 
ments, the IP and MAC addresses are statically con?gured 
or the IP address is static and the MAC address or addresses 
(see column 506) are populated dynamically via ?oW moni 
toring. In another embodiment, both the IP and MAC 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
addresses are dynamically learned via ?oW monitoring. In 
yet another embodiment, the database table 500 may include 
other subscriber information and/or statistics unrelated to the 
present invention. 

FIG. 6 illustrates one embodiment of the present inven 
tion, as executed in a netWork edge device running a DHCP 
relay agent for ?ltering and handling subscriber netWork 
packets coming from a dynamically assigned IP address. 
The DHCP server assigns an IP address to a subscriber and 
generates a DHCP response. The DHCP relay agent inter 
cepts or otherWise receives a copy of the DHCP server 
response and stores address lease information in a database, 
including the subscriber MAC and IP address, and the edge 
device port associated With the MAC address (step 602). The 
edge device running the DHCP relay agent receives packets 
from the subscriber and accesses the database to retrieve 
address lease information associated With the subscriber 
(step 604). The source address information, speci?cally the 
MAC and IP addresses, is extracted from the subscriber 
packets and compared to the database entry for the address 
lease information associated With the subscriber (step 606). 
If the source MAC and IP addresses, and port from the 
packets do not correspond to the subscriber’s address lease 
information, the packet is discarded and an alert may be 
generated and sent to a netWork administrator (step 608). If 
the source MAC and IP addresses, and port from the packets 
match the associated address lease information, the packet is 
forWarded toWard its destination (step 610). Because the 
MAC and IP addresses are con?rmed against the database 
entry for every packet transmitted by the subscriber, this 
embodiment of the invention does not alloW the subscriber 
to spoof a MAC or IP address, even after the IP address is 
dynamically assigned. 

FIG. 7 shoWs another embodiment of the present inven 
tion When the subscriber IP address is a static IP address 
assigned by the provider. The provider assigns one or more 
static IP addresses to a subscriber and stores address lease 
information in a database, including the subscriber MAC 
and IP addresses, and the edge device port associated With 
the subscriber (step 702). The netWork edge device learns, 
for each statically con?gured IP address, the associated 
MAC address by snooping the subscriber’s traf?c ?oW (step 
704). Once a MAC address has been learned for the IP 
address it is not alloWed to change for an administratively 
con?gured amount of time. After the con?gured amount of 
time has elapsed a neW MAC address can be learned the next 
time a packet is received at the netWork edge device from a 
neW subscriber device using the same static IP address. 

The edge device receives packets from the subscriber and 
accesses database address lease information associated With 
the subscriber (step 706). The edge device checks to see if 
the extracted source MAC address is associated With the 
address lease information, including IP address and port 
(step 708). If the source MAC is not associated With the IP 
address and port, the packet is discarded (step 710). If the 
MAC address is different but associated With an IP address, 
the edge device checks to see if the rate the MAC addresses 
are changing has been exceeded (step 712). For example, if 
an IP address is associated With tWo MAC addresses, the rate 
packets are sent from alternating valid MAC addresses may 
be limited to one MAC address change per second. If the 
maximum MAC address change rate has been exceeded, the 
packet Will be discarded (step 710), hoWever, if the rate has 
not been exceeded, the packet Will be forWarded accordingly 
toWard its destination (step 714). 

Thus as illustrated in FIGS. 6 and 7, in various embodi 
ments of the present invention for preventing a denial of 
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service attack, a network edge device stores address lease 
information, including a MAC address, an IP address, and a 
port, in a database when an address lease is associated with 
the subscriber. After receiving packets at the network edge 
device, the source address information from packets pur 
portedly transmitted by the subscriber is compared with 
address lease information associated with the subscriber. If 
the source address information from the packets, including 
MAC and IP addresses, corresponds to the address lease 
information associated with the subscriber, the packets are 
forwarded accordingly. 

In one embodiment of the present invention, a subscriber 
is assigned a static IP address (?xed) by the provider as 
discussed above with respect to FIG. 4. In another embodi 
ment, each time the subscriber logs on to the provider 
network, the provider dynamically assigns the IP address to 
the subscriber as discussed above in relation to FIGS. 3A, 
3B, and 6. 

In yet another embodiment, the address lease information 
associated with the subscriber includes the subscriber’s 
previous MAC addresses, and a maximum rate a MAC 
address is allowed to change for packets transmitted by the 
subscriber. This address lease information is used to ensure 
source MAC addresses of packets received do not exceed 
the maximum rate the MAC addresses may change for 
packets transmitted by the subscriber. 

In one embodiment of the present invention, the network 
edge device for preventing a denial of service attack has at 
least one subscriber network port for transmitting and 
receiving network packets to and from a subscriber network 
and at least one provider network port coupled to the 
subscriber network port for transmitting and receiving net 
work packets to and from a provider network. The edge 
device also stores the assigned address lease information in 
a database and can read the source address information, 
including a MAC address and IP address, from packets 
purportedly transmitted by the subscriber. The edge device 
compares source address information from the packets with 
the assigned address lease information from the database 
and forwards the packets if source address information from 
the packets, including the source MAC and IP addresses, 
corresponds to address lease information associated with the 
subscriber. In various embodiments, the database may be 
located at the edge device or communicatively coupled to a 
network server. 

As illustrated above, the present invention may be imple 
mented on a network edge device, such as edge device 410 
shown in FIG. 4. When the edge device includes a general 
or special purpose processor, the present invention may be 
implemented as computer software (e.g. stored on a hard 
disk drive or other machine-readable medium) such that 
when executed by the processor a method of the invention 
is performed. This method performed includes storing 
address lease information including a MAC address and an 
IP address for a subscriber in a database coupled to a 
network edge device when an address lease is associated 
with the subscriber. The method further includes receiving 
packets on at least one port of the network edge device, 
comparing source address information from packets pur 
portedly transmitted by the subscriber with address lease 
information associated with the subscriber, and forwarding 
those packets if source address information from the pack 
ets, including the source MAC and IP addresses, corre 
sponds to address lease information associated with the 
subscriber. 

FIG. 8 illustrates a high-level software architecture 800 
for an exemplary embodiment of the present invention. As 
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8 
shown in 800, the software architecture is distributed among 
three components, the line card 801, the primary switch card 
811, and the secondary switch card 815. In one embodiment, 
the components reside in a network device, such as the edge 
device described above. The line card 801 includes the 
subscriber port controller application 802, the Dynamic Host 
Con?guration Protocol (DHCP) relay agent 804, the ARP 
agent 806, the switch and ?lter manager 808, and the 
hardware operating system (HW/OS) adaptation module 
810. The primary switch card 811 includes the route man 
ager 812 and the database manager 814. The secondary 
switch card 815 contains the backup database 816. In other 
embodiments the software architecture can be implemented 
on various devices capable of executing machine instruc 
tions, such as an Application Speci?c Integrated Circuit 
(ASIC) or a network server. 
The ?rst line card component is the subscriber port 

control application 802. This application keeps the state of 
the various leases and interprets the lease grants and 
releases. The subscriber port control application 802 inter 
acts with the route manager 812 on the primary switch card 
811 and with the database manager 814. On restart, it 
extracts the last known set of leases from the database 
manager 814 and attempts to reinstall the leases and switch 
entries and routes. 
The DHCP relay agent 804 implements the DHCP pro 

tocol and signals all changes to leases to the subscriber port 
controller 802. The ARP agent 806 interprets ARP packets 
and determines on which speci?c ports or links they should 
be forwarded based on address lease information as illus 
trated in the method discussed above with respect to FIG. 8. 
A switch and ?lter manager 808 is an application used to 

create or delete static database entries and manage ingress 
?lters such as the ?lters illustrated in the present invention. 
The hardware and operating system adaptation module 810 
is unique to each line card and provides a mechanism to set 
up ?lters and packet handlers. For example, an Asymmetric 
Digital Subscriber Line (ADSL) card may have a software 
implementation while a Very-high-bit-rate Digital Sub 
scriber Line (V DSL) card may require hardware assistance. 
The ?rst software component of primary switch card 811 

is the route manager 812. The route manager 812 uses a 
control interface to create and delete routes. The database 
manager 814 ensures that database records are replicated to 
the backup switch card 815 and both databases are kept in 
persistent storage. 
The secondary switch card 815 includes the backup 

database 816. The backup database 816 is controlled by the 
database manager 814 and is utiliZed in the event the 
primary database is compromised. 

In the foregoing speci?cation, the invention has been 
described with reference to speci?c embodiments. It will, 
however, be evident that various modi?cations and changes 
can be made without departing from the broader spirit and 
scope of the invention as set forth in the appended claims. 
The speci?cation and drawings are, accordingly, to be 
regarded in an illustrative rather than a restrictive sense. 
What is claimed is: 
1. A method of preventing a denial of service attack, 

comprising: 
storing address lease information, including a Media 

Access Control (MAC) address, an Internet Protocol 
(IP) address, and a port, for a subscriber in a database 
coupled to a network edge device when an address 
lease is associated with the subscriber, wherein the 
address lease information associated with the sub 
scriber further comprises the subscriber’s previous 
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MAC addresses and a maximum rate a MAC address is 
alloWed to change for packets transmitted by the sub 
scriber; 

receiving subscriber packets on at least one port of the 
network edge device; 

comparing source address information from packets pur 
portedly transmitted by the subscriber With address 
lease information associated With the subscriber; and 

forWarding those of the packets if source address infor 
mation from the packets, including source MAC and IP 
addresses, corresponds to address lease information 
associated With the subscriber. 

2. The method of claim 1, Wherein if the source MAC 
address, static IP address, and port from the packets do not 
correspond to the subscriber’s address lease information, the 
packet is discarded and an alert generated for a netWork 
administrator. 

3. The method of claim 1, Wherein before comparing the 
source address information from the packets, a netWork 
provider assigns an IP address lease to the subscriber. 

4. The method of claim 3, Wherein the IP address is a static 
IP address. 

5. The method of claim 3, Wherein the IP address is a 
dynamically assigned IP address. 

6. The method of preventing a denial of service attack, as 
recited in claim 1, further comprising: 

ensuring source MAC addresses of packets received do 
not exceed a maximum rate the MAC addresses may 
change for packets transmitted by the subscriber. 

7. A netWork device for preventing a denial of service 
attack, comprising: 

at least one ?rst network port for transmitting and receiv 
ing netWork packets to and from a subscriber netWork; 

at least one second netWork port coupled to the ?rst 
netWork port, the second netWork port for transmitting 
and receiving netWork packets to and from a provider 
netWork; and 

means for storing and accessing the assigned address 
lease information in a database, including a Media 
Access Control (MAC) address, an lntemet Protocol 
(IP) address and port for a subscriber, reading the 
source address information, including MAC and IP 
addresses, from packets purportedly transmitted by the 
subscriber, determining Whether a MAC address 
change rate exceeds a predetermined rate, comparing 
source address information from packets against the 
assigned address lease information from the database 
and forWarding those of the packets if source address 
information from the packets, including source MAC 
and IP addresses, corresponds to address lease infor 
mation associated With the subscriber, and if the MAC 
address change does not exceed the predetermined rate. 
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8. The netWork device of claim 7, Wherein the second 

netWork port receives the assigned address lease information 
from the database on a netWork server. 

9. The netWork device of claim 7, Wherein a machine 
capable of receiving packets from the ?rst port and second 
port executes an instruction set to compare the source 
address information from the packets against the assigned 
address lease information and discard packets that do not 
correspond to the address lease information assigned to the 
subscriber. 

10. The netWork device of claim 9, Wherein the machine 
is a netWork server comprised of a Central Processing Unit 
(CPU) and a storage medium. 

11. The netWork device of claim 9, Wherein the machine 
is an Application Speci?c Integrated Circuit (ASIC). 

12. Amachine readable medium having embodied thereon 
an instruction set, the instruction set being executable by a 
machine to perform a method, the method comprising: 

storing address lease information including a Media 
Access Control (MAC) address, an lntemet Protocol 
(IP) address, and a port for a subscriber in a database 
coupled to a netWork edge device When an address 
lease is associated With the subscriber, Wherein the 
address lease information associated With the sub 
scriber further comprises the subscriber’s previous 
MAC addresses and a maximum rate a MAC address is 
alloWed to change for packets transmitted by the sub 
scriber; 

receiving subscriber packets on at least one port of the 
netWork edge device; 

comparing source address information from packets pur 
portedly transmitted by the subscriber With address 
lease information associated With the subscriber; and 

forWarding those of the packets if source address infor 
mation from the packets, including source MAC and IP 
addresses, corresponds to address lease information 
associated With the subscriber. 

13. The machine-readable medium as recited in claim 12, 
Wherein the method further includes discarding the packet 
and generating an alert for a netWork administrator if the 
source MAC address, static IP address, and port from the 
packets do not correspond to the subscriber’s address lease 
information. 

14. The machine-readable medium as recited in claim 12, 
Wherein the method further includes ensuring source MAC 
addresses of packets received do not exceed a maximum rate 
the MAC addresses may change for packets transmitted by 
the subscriber. 


